Antagonism of cholinergic nerve-mediated contractions by the sensory nerve inhibitory system in rat bronchi.
The purpose of this study was to examine the potential functional significance of the sensory nerve inhibitory system in modulating contraction. Tension development in response to electrical field stimulation (EFS) and exogenous acetylcholine was monitored in segments of intrapulmonary bronchi isolated from male Sprague-Dawley rats. Contractile responses to EFS were enhanced by desensitization of sensory nerves with capsaicin, by antagonizing neurokinin NK1 receptors with RP-67580, and by inhibition of cyclooxygenase with meclofenamate. Except for RP-67580, which had a slight inhibitory effect on acetylcholine-induced contractions, these interventions were without effect on contraction to acetylcholine. Incubation of capsaicin-desensitized airway segments with substance P attenuated contractions evoked by a half-maximal frequency of EFS by approximately 92%, whereas contractions elicited by a half-maximal concentration of acetylcholine were not affected. Contractile responses elicited by a lower concentration of acetylcholine were inhibited by approximately 50% by substance P. The inhibitory effect of substance P was blocked by RP-67580, meclofenamate, and epithelial denudation. We conclude that the sensory nerve inhibitory system modulates cholinergic contractions and thus plays a role in the regulation of airway smooth muscle tone.